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(54) TRANSMISSION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmission 
method that can enhance a transmission efficiency in 
the transmission of data where an error incidence rate is 
comparatively high and an error of a degree is permitted. 
SOLUTION: In the transmission method having a 
connection setup step where connection of other device 
is detected and the transmission is negotiated and a 
transmission execution step where transmission of data 
is started after the connection setup step, the data 
transmission is continued until it is detected that a 
transmission fault takes place, a frequency of 
occurrence of errors in the received data is obtained in 
the transmission execution step and occurrence of a 
transmission error is recognized when the frequency of 
occurrence of error in the received data reaches a 
prescribed value. 
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* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A connection establishment step which decides on transmission while detecting 
connection of partner equipment. 

A transmission execution step which continues data communications until it considers that data 
communications were started after this connection establishment step, and a transmission 
abnormality occurred. 

It is the transmission method provided with the above, and in said transmission execution step, 
while asking for frequency which an error generates in received data, when frequency which an 
error generates in received data becomes a predetermined value, it is considered that a 
transmission abnormality occurred. 

[Claim 2]The transmission method according to claim 1 characterized by measuring frequency 
which an error generates in received data at a counter that a value becomes small when a code 
which partner equipment cannot transmit is received, while a value becomes large, when a code 
which partner equipment cannot transmit is received. 

[Claim 3]The transmission method according to claim 2 considering that a transmission 
abnormality occurred when a value of a counter with which only 1 becomes small whenever it 
continues two codes which partner equipment cannot transmit and receives, while only 1 
becomes large, whenever it receives a code which partner equipment cannot transmit was set to 
4. 

[Claim 4]A connection establishment step which is a transmission method which performs data 
communications in both directions using one optical fiber, and decides on transmission while 
detecting connection of partner equipment. 

A transmission execution step which continues data communications until it considers that data 
communications were started after this connection establishment step, and a transmission 
abnormality occurred. 

While assigning a code, so that it may be the transmission method provided with the above and a 
part of code which self-apparatus transmits may turn into a code which partner equipment 
cannot transmit in said transmission execution step. When a code which partner equipment 
cannot transmit is received, it is considered that a transmission abnormality occurred. 

[Claim 5]While it is a transmission method which performs data communications based on 
IEEE1 394-1 395 and the IDLE code of self-apparatus differs from the IDLE code of partner 
equipment, The transmission method according to claim 4 characterized by assigning a code so 
that the IDLE code of self-apparatus and the IDLE code of partner equipment may differ from 
other codes which self-apparatus and partner equipment can transmit. 
[Claim 6]The transmission method according to claim 4 or 5 considering that connection was 
canceled if the code iis a code which self-apparatus can transmit when a code which partner 
equipment cannot transmit is received. 

[Claim 7]A transmission method of any one statement of six from claim 1 characterized by 
shifting to said connection establishment step when it is considered that a transmission 
abnormality occurred. 

[Claim 8]An establishes synchronization step which said transmission execution step makes 
establish a character synchronization, Comprise a usual transmission step which performs the 
usual data communications after this establishes synchronization step, and when [ said ] it is 
considered that a transmission abnormality usually occurred at a transmission step, A 
transmission method of any one statement of six from claim 1 shifting to said connection 
establishment step or said establishes synchronization step according to the time zone. 
[Claim 9]The transmission method according to claim 8 characterized by shifting to said 
connection establishment step when it is considered that connection was canceled. 
[Claim 10]A transmission method which is a transmission method characterized by comprising 
the following, and is characterized by shifting to said connection establishment step or said 
establishes synchronization step according to the time zone when [ said ] it is considered that a 
transmission abnormality usually occurred at a transmission step. 



A connection establishment step which decides on transmission while detecting connection of 
partner equipment. 

An establishes synchronization step which starts data communications after this connection 
establishment step, has a transmission execution step which continues data communications 
until it considers that a transmission abnormality occurred, and said transmission execution step 
makes establish a character synchronization. 

A usual transmission step which performs the usual data communications after this establishes 
synchronization step. 

[Claim 1 1]When a time zone regarded as a transmission abnormality having occurred with said 
transmission execution step is after starting said transmission execution step until 
predetermined time passes, it shifts to said connection establishment step, A transmission 
method of any one statement of ten from claim 8 shifting to said establishes synchronization 
step in being after predetermined time passes on the other hand after starting said transmission 
execution step. 

[Claim 12]Said time zone regarded as a transmission abnormality having usually occurred at a 
transmission step shifts to said connection establishment step, in [ said ] being after usually 
starting a transmission step until predetermined time passes, A transmission method of any one 
statement of ten from claim 8 shifting to said establishes synchronization step on the other hand 
in being after [ said ] predetermined time passes after usually starting a transmission step. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the transmission method which performs data 

communications in both directions. 

[0002] 

[Description of the Prior Art]IEEE1 394-1 995 (it is hereafter written as "IEEE1394") which is a 
fast serial bus standard is defined in order to transmit a lot of data of an image etc. at high 
speed among information machines and equipment, such as a computer and a digital camera. In 
IEEE1394, bidirectional data communications are realized using four electrical signal lines (two 
pairs of twisted pair wires). 

[0003]In IEEE1394, only the apparatus which acquired the transmission right transmits data and 
the strobe for reproducing a clock by a receiver during transmission of data using two pairs of 
twisted pair wires [ both ]. By comparing the state of the potential of the arbitration signal which 
the apparatus of both sides drove the arbitration signal on the twisted pair wire simultaneously, 
and he drove, and the signal which appeared on the twisted pair wire, in arbitrating the 
transmission right of data, A partner performs by the method of judging which arbitration signal is 
driven. 



[0004]In p1394b to which examination is advanced as an extended standard of IEEE1394, the 
data communications based on IEEE1394 are performed using two optical fibers. Since 
transmission of data and a strobe which was mentioned above cannot be performed, it may stop 
being able to reproduce a clock by a receiver on an optical fiber depending on the bit string 
which transmits. For this reason, the coding which superimposed clock information is performed 
to the data itself, and it transmits to it. The coding mode 8B10B is used in p1394b. On an optical 
fiber, since mediation of a signal which is being performed by IEEE1394 depended for making it 
pile each other up cannot be performed, when data is coded with the above-mentioned coding 
mode, the code which is not generated is assigned as a control code, and it arbitrates by 
exchanging control codes in both directions. 

[0005]While detecting connection of partner equipment, it decides on access speed etc., and 
connection between self-apparatus and partner equipment is made to establish in p1394b by 
exchanging a different signal (a "tone signal" is called hereafter) from the signal used when 
performing data communications (connection establishment step). Establishment of connection 
between self-apparatus and partner equipment will start data communications (transmission 
execution step). Concrete first of all, by exchanging a predetermined code for partner equipment, 
a character synchronization is made to establish (establishes synchronization step), and the 
usual data communications are performed after that using a control code or datacode (usually 
transmission step). 

[0006]The signal of the binary which becomes active during reception of a signal in p1394b. If it 
generates (an "SD signal" is called hereafter) and connection is made (connection with partner 
equipment should be canceled physically, or partner equipment should specifically become 
transmitting impossible by power OFF etc.), Since it will be in the state where the signal from 
partner equipment is not received and an SD signal becomes inactive, release of connection is 
easily detectable with an SD signal. And when release of connection is detected, it returns to 
the step which makes connection establish using a tone signal. 

[0007]In p1394b, each node is always continuing transmitting [ come ] a certain signal so that it 
may mention later. An SD signal is generated by, for example, carrying out the charge and 
discharge of the capacitor by the received signal. Since it becomes active continuously to 
repeating an inactive state at the time of reception of a data signal with an SD signal being 
active at the time of reception of a tone signal, in a receiver, the start of the data transmission 
in the transmitting side is easily detectable. 

[0008]In p1394b, when the code ("an inaccurate code" is called hereafter) which partner 
equipment cannot transmit is received while performing the usual data communications, it 
considers that a transmission abnormality occurred and returns to the step which makes a 
character synchronization establish. 
[0009] 

[Problem(s) to be Solved by the Invention] Now, although p1394b is the optical bidirectional 
transmission which used two optical fibers, the motion which realizes the data communications 
which used one optical fiber and were based on IEEE1394 for low-cost-izing, space-saving-izing, 
etc. is seen. 

[0010]Here, in the data communications based on IEEE1394, if the same control code may be 
continued, it may transmit and the character synchronization is secured, even if one character of 
them is received accidentally, for example, data transfer can be continued satisfactorily in many 
cases. 

[001 1]On the other hand, when performing bidirectional transmission using one optical fiber, as 
compared with the case where two optical fibers are used, the probability that the error of 
received data will occur becomes high. For this reason, if reception of an inaccurate code had 
detected a transmission abnormality like p1394b, data communications will be interrupted more 
than needed and there is a problem that the efficiency of transmission gets worse. 
[0012]In the bidirectional transmission using one optical fiber, the light ("partner light" is called 
hereafter) which the light-emitting part of partner equipment emitted since a light-emitting part 
and a light sensing portion could not be separated optically — in addition, the catoptric light (the 
"stray light" is called hereafter) by the transmission line etc. of the light which the light-emitting 



part of self-apparatus emitted to partner equipment is received by the light sensing portion of 
self-apparatus. That is, the light actually received by a light sensing portion becomes what piled 
up partner light and the stray light. 

[0013]Although the light received with the photo detector is changed into the electrical signal of 
a binary by a light sensing portion here according to the intensity, Since there is a certain 
amount of [ the length of a transmission line / uniformly ] dispersion for the performance of a 
light emitting device and the level of partner light changes with transmission partners, According 
to the level of a reception beam, a threshold is fluctuated as a threshold will become low, if the 
above-mentioned threshold is unfixable, a threshold will become high if it continues receiving a 
strong light, and it continues receiving a taper. 

[001 4]in addition — considering the above-mentioned contents — transmission — stopping 
(that is, luminescence of light will be stopped) — since the above-mentioned threshold falls in 
the light sensing portion of a partner node, in order to avoid this, each node is always continuing 
transmitting [ come ] a certain signal. A code which does not cause a rise and descent of the 
threshold in the light sensing portion of a partner node even if it continues transmitting the same 
signal is assigned to each signal. 

[0015]And since a threshold becomes higher than the level of the stray light while the level of 
the stray light is lower than partner light and having received partner light, Although the stray 
light does not influence reception of partner light, since a threshold will fall if partner light is lost 
(if in other words connection is canceled), the stray light comes to be received soon. For this 
reason, even if connection is canceled, by reception of the stray light, an SD signal may become 
active and release of connection may be unable to be detected only with an SD signal like 
p1394b. 

[0016]What is necessary is here, to return to the step which makes connection establish using a 
tone signal, when connection is canceled while performing the usual data communications, but 
just to return to the step which makes a synchronization establish, since connection was not 
necessarily canceled when a transmission abnormality occurred. 

[0017]On the other hand, in the bidirectional transmission using one optical fiber, since a bit 
shifts and the stray light may be received as an inaccurate code, in spite of canceling connection 
actually, erroneous detection may be carried out to a transmission abnormality having occurred. 
If it returns to the step which makes a synchronization establish when erroneous detection of 
the generating of a transmission abnormality is carried out, in order to receive the stray light, it 
goes into the step which makes a synchronization establish repeatedly, and it becomes 
impossible thus, to return to the usual data communications. 

[0018]Therefore, in the bidirectional transmission using one optical fiber, even if it is a case 
where generating of a transmission abnormality is detected, it is necessary to return as well as 
the case where release of connection is detected, to the step which makes connection establish 
using a tone signal but, and, Since the time which completion of the step takes is far long as 
compared with the time which the completion of a step which makes a synchronization establish 
takes, the time taken to return to the usual data communications from a transmission 
abnormality will become very long. In bus type communication, since some obstacles of a bus 
have an adverse effect on other portions, it is desired for the time taken to return to the usual 
data communications from a transmission abnormality to be short as much as possible. 
[0019]Then, in transmission by which an error with it is permitted, an object of this invention is 
to provide the transmission method it enabled it to raise transmission efficiency. [ a 
comparatively high and error incidence rate and ] [ a certain amount of ] 

[0020]In the bidirectional transmission which used one optical fiber, an object of this invention is 
to provide the transmission method which enabled it to detect release of connection more 
certainly. 

[0021]In the bidirectional transmission which used one optical fiber, an object of this invention is 
to provide the transmission method which enabled it to shorten the time taken [ after a 
transmission abnormality occurs ] to return to the usual data communications, after enabling it 
to certainly return to the usual data communications. 
[0022] 



[Means for Solving the Problem]A connection establishment step which decides on transmission 
by this invention while detecting connection of partner equipment in order to attain the above- 
mentioned purpose, In a transmission method which has a transmission execution step which 
continues data communications until it considers that data communications were started after 
this connection establishment step, and a transmission abnormality occurred, When frequency 
which an error generates in received data becomes a predetermined value, he is trying to 
consider that a transmission abnormality occurred in said transmission execution step, while 
asking for frequency which an error generates in received data. Unless this receives an 
inaccurate code frequently, it comes to continue the usual data transfer. 

[0023]A connection establishment step which decides on transmission while being a transmission 
method which performs data communications in both directions using one optical fiber and 
detecting connection of partner equipment in this invention, In a transmission method which has 
a transmission execution step which continues data communications until it considers that data 
communications were started after this connection establishment step, and a transmission 
abnormality occurred, When a code which partner equipment cannot transmit is received, he is 
trying to consider that a transmission abnormality occurred in said transmission execution step, 
while assigning a code so that a part of code which self-apparatus transmits may turn into a 
code which partner equipment cannot transmit. light which has received is partner light by this - 
- or it can be distinguished now in code whether it is the stray light. 

[0024]When adopting this method, it is necessary to determine which code each uses between 
self-apparatus and partner equipment, and some methods of this determination are considered, 
but. In this invention, reference shall not be made about the method but it shall be determined by 
step which makes connection with partner equipment establish using a tone signal. 
[0025]A connection establishment step which decides on transmission in this invention while 
detecting connection of partner equipment, An establishes synchronization step which starts 
data communications after this connection establishment step, has a transmission execution 
step which continues data communications until it considers that a transmission abnormality 
occurred, and said transmission execution step makes establish a character synchronization, In a 
transmission method which performs the usual data communications after this establishes 
synchronization step and which usually comprises a transmission step, when [ said ] it is 
considered that a transmission abnormality usually occurred at a transmission step, according to 
the time zone, it is made to shift to said connection establishment step or said establishes 
synchronization step. 

[0026]A possibility of returning to a step which makes a character synchronization establishing 
by this when a transmission abnormality is detected arises, In spite of having canceled 
connection, when erroneous detection is carried out to a transmission abnormality having 
occurred, even if it returns to a step which makes a character synchronization establish, it fits 
into the step and stops returning to a step which makes connection with partner equipment 
establish using a tone signal. 
[0027] 

[Embodiment of the Invention] Below, the embodiment of this invention is described, referring to 
drawings. The transmission protocol in the data transmission method which is a 1st embodiment 
of this invention is explained using the flow chart shown in drawing 1 . First, connection is made 
to establish using a tone signal (S101). Next, a character synchronization is made to establish 
(S102). Next, the variable of invalid.count is reset to 0 (S103). Next, the variable of VALID_FI_AG 
is reset to 0 (S104). 

[0028] Next, a code is received (S105). Next, it judges whether the code received by S 105 is an 
inaccurate code, if it is an inaccurate code (YES of S106), it will shift to S107, and on the other 
hand, if it is not an inaccurate code (NO of S106), it will shift to S109. 

[0029]Only 1 makes the value of invalid.count increase in S107. After S1 07 judges whether the 
value of invalid.count is 4 (S108). If the value of invalid_count is 4 (YES of S108), it will consider 
that a transmission abnormality occurred and will shift to the step (S101) which makes 
connection establish using a tone signal. On the other hand, if the value of invalid_count is not 4 
(NO of S108), it will shift to S104 and VALID_FLAG will be reset to zero. 



[0030]In S109, with reference to the value of VALID.FLAG, if the value of VALID_FLAG is not 1 
(NO of S109), it will shift to S1 10, and on the other hand, if the value of VALID_FLAG is 1 (YES 
of S1 09), it will shift to S1 1 1 . The value of VAUD.FLAG is set to 1 in S1 1 0. After S1 10 shifts to 
S105, and receives a code. 

[0031]In S1 1 1, with reference to the value of invalid_count, if the value of invalid_count is 0 (YES 
of S1 1 1 ), it will shift to S1 05, A code is received, and on the other hand, if the value of 
invalid_count is not 0 (NO of S1 1 1), only 1 will decrease the value of invalid_count (S1 12). After 
S1 12 shifts to S104, and resets VALID_FI_AG to zero. 

[0032]Also in the step (S102) which makes a character synchronization establish, When it is 
considered that the same processing as S103-S1 12 which are performed after making a 
character synchronization establish was performed, and a transmission abnormality occurred, it 
shifts to the step (S101) which makes connection establish using a tone signal. 
[0033]Whenever it receives the value of invalid_count one inaccurate code, while only 1 makes it 
increase by the above processing, When operation of decreasing only 1 whenever it receives 
continuously two normal codes (code which partner equipment can transmit) is performed and 
the value of invalid_count is set to 4, That is, the frequency which the error of received data 
generates is measured, and when the frequency which the error of received data generates is 
too high, it is considered that a transmission abnormality occurred. 

[0034]Therefore, according to the transmission method of a 1st embodiment, an error does not 
occur frequently in received data (correctly). Since the usual data transfer is continued unless 
an inaccurate code is received frequently, In transmissions by which an error with it is permitted, 
such as data communications based on IEEE1394 using one optical fiber, it can be lost that data 
transfer is interrupted more than needed, and it can raise the efficiency of transmission now. [ a 
comparatively high and error incidence rate and ] [ a certain amount of ] 
[0035]The transmission method which is a 2nd embodiment of this invention is related with the 
data communications based on 1EEE1394 using one optical fiber. According to a 2nd embodiment, 
it is determined when making connection establish using a tone signal so that one side of two 
connected apparatus may be set to Primary and another side may be set to Secondary. And 
while the IDLE codes which transmit by whether self-apparatus is Primary or it is Secondary 
when there are not the time of reception and a code which should transmit differ, Assignment of 
the code is performed so that both of the IDLE codes may turn into a code which cannot 
transmit at the time of the usual data communications. 

[0036]Assignment of the code in a 2nd embodiment is shown in drawing 2 . Even if a bit gap 
produces both PJDLE which is the IDLE code of the node used as Primary, and SJDLE which is 
the IDLE codes of the node used as Secondary during continuous transmission, It is a pattern 
which is not in agreement with the datacode coded by other control codes or 8B10B. 
Conversely, the datacode coded by other control codes or 8B10B is a pattern which is not in 
agreement with PJDLE and SJDLE, even if a bit gap arises during continuous transmission. 
[0037]The transmission protocol in a 2nd embodiment is explained using the flow chart shown in 
drawing 3 . First, connection is made to establish using a tone signal (S301). Next, a character 
synchronization is made to establish (S302). Next, a code is received one character (S303). Next, 
if the code received by S303 is the IDLE code which self-apparatus transmits (YES of S304), it 
will shift to S305, and on the other hand, if it is not the IDLE code which self-apparatus 
transmits (NO of S304), it will shift to S303. 

[0038]In S305, a code is received one character. It is considered that connection was canceled 
after S305 when the code received by S305 was the IDLE code which self-apparatus transmits 
(YES of S306), It shifts to the step (S301) which makes connection establish using a tone signal, 
and on the other hand, if it is not the IDLE code which self-apparatus transmits (NO of S306), it 
will shift to S303. 

[0039]Also in the step (S302) which makes a character synchronization establish, When it is 
considered that the same processing as S303-S306 which are performed after making a 
character synchronization establish was performed, and connection was canceled, it shifts to the 
step (S301) which makes connection establish using a tone signal. 

[0040]Here, the timing chart of each signal in case a signal will not be transmitted from partner 



equipment is shown in drawing 4 . Although 401 is a sending signal of partner equipment, it has 
stopped at the time 406. 402 expresses the sending signal of partner equipment with the level of 
light intensity. Since it is simple, it is a pattern in which 1 and 0 continue, but it does not 
necessarily mean having transmitted the code which 1 and 0 follow. 

[0041 ]403 is a sending signal of self-apparatus and is carrying out repeating transmission of the 
IDLE code. 404 expresses the sending signal of self-apparatus with the level of light intensity. 
Since it is simple, it is a pattern in which 1 and 0 continue, but it does not necessarily mean 
having transmitted the code which 1 and 0 follow. 

[0042]405 expresses the input signal of self-apparatus with the level of light intensity. This is 
what piled up the transmission light (partner light) of partner equipment, and the returned light 
(stray light) of self-apparatus. Till the time 406, since there is partner light and the threshold for 
changing a reception beam into the electrical signal of a binary is maintained by a certain amount 
of height, since the level of the stray light is small enough, the stray light is not received but only 
partner light is received as compared with partner light. On the other hand, since partner light is 
lost after the time 406, when the above-mentioned threshold falls, the stray light begins to be 
received after a certain time. 

[0043]Thus, by the processing shown in drawing 3 , since the IDLE code of self-apparatus will be 
received if the bit has not shifted supposing an error does not occur when the stray light is 
received, when two IDLE codes of self-apparatus are received, it is considered that connection 
was canceled. 

[0044]Since it will be received as an inaccurate code even if a bit shifts supposing an error does 
not occur when the stray light is received as mentioned above, For example, if the method of a 
1st embodiment of the above is used together, it can consider that a transmission abnormality 
occurred and processing can be advanced. 

[0045]Since the IDLE code should be transmitted some day in the protocol of IEEE1394 unless 
release of connection is detected even if connection is canceled while having transmitted codes 
other than the IDLE code, release of connection is detectable. 

[0046]Assigning a code is also considered so that it may become a code to which partner 
equipment does not transmit other codes other than the IDLE code, but. In order to detect 
release of connection more certainly, it is desirable to assign a code so that it may become a 
code to which partner equipment does not transmit the IDLE code from the reason for the 
above. 

[0047]according to a 2nd embodiment, the light which has received is partner light if it collects - 
- or since it is distinguishable in code whether it is the stray light, in the bidirectional 
transmission using one optical fiber, release of connection can be detected more certainly. 
[0048]The transmission method which is a 3rd embodiment of this invention is related with the 
data communications based on IEEE1394 using one optical fiber. The transmission protocol in a 
3rd embodiment is explained using the flow chart shown in drawing 5 . First, connection is made 
to establish using a tone signal (S501). Next, a character synchronization is made to establish 
(S502). Next, a timer is restarted (S503). Next, the variable of invalid_count is reset to 0 (S504). 
Next, the variable of VALID.FLAG is reset to 0 (S505). 

[0049] Next, a code is received (S506). Next, it judges whether the code received by S506 is an 
inaccurate code, if it is an inaccurate code (YES of S507), it will shift to S508, and on the other 
hand, if it is not an inaccurate code (NO of S507), it will shift to S51 1. 

[0050]In S508, only 1 enlarges the value of invalid_count. After S508 judges whether the value of 
invalid.count is 4 (S509). If the value of invalid_count is not 4 (NO of S509), it will shift to S505 
and VALID_FLAG will be reset to zero. 

[0051]On the other hand, if the value of invalid_count is 4 (YES of S509), it will be considered 
that a transmission abnormality occurred, If the counted value of a timer is larger than a 
predetermined value (YES of S510), It shifts to the step (S502) which makes a character 
synchronization establish, and on the other hand, if the counted value of a timer is not larger 
than a predetermined value (NO of S510), it shifts to the step (S501) which makes connection 
establish using a tone signal. 

[0052]In S51 1 , with reference to the value of VALID_FLAG, if the value of VALID_FLAG is not 1 



(NO of S51 1), it will shift to S512, and on the other hand, if the value of VALID_FLAG is 1 (YES 
of S51 1 ), it will shift to S51 3. The value of VALID_FI_AG is set to 1 in S51 2. After S51 2 shifts to 
S506, and receives a code. 

[0053]In S513, with reference to the value of invalid_count, if the value of invalid_count is 0 (YES 
of S513), it will shift to S506, A code is received, and on the other hand, if the value of 
invalid_count is not 0 (NO of S513), only 1 will decrease the value of invalid.count (S514). After 
S514 shifts to S505, and resets VALID.FLAG to zero. 

[0054]Also in the step (S502) which makes a character synchronization establish, it is 
considered that a transmission abnormality occurred as well as the processing performed after 
making a character synchronization establish. However, when it is considered that a transmission 
abnormality occurred at the step (S502) which makes a character synchronization establish, it 
shifts to the step (S501) which makes connection establish using a tone signal. 
[0055]It shifts to the step which makes the step or character synchronization which makes 
connection establish by the above processing using a tone signal according to the time zone 
when it is considered that a transmission abnormality occurred by having received the 
inaccurate code frequently after the character synchronization was established establish. The 
relation between the time zone which detected a transmission abnormality, and the shifting step 
is explained using drawing 6. 

[0056]When apparatus starts 601 or it detects release of connection, in order to make 
connection with partner equipment establish, it is time which began to transmit a tone signal. 
After connection with partner equipment is established, 602 is time which began to transmit a 
predetermined code in order to make a character synchronization establish. 603 is time which 
starts the usual data communications, after a character synchronization is established. 
[0057]The time 604 which the step which makes connection establish using a tone signal takes 
is about 400 [ms]. On the other hand, the time 605 which the step which makes a character 
synchronization establish takes is about 1 60 [mus], and the step which makes connection 
establish using a tone signal requires far long time as compared with the step which makes a 
character synchronization establish. 

[0058]And in the period 606 which is performing the usual data communications in a 3rd 
embodiment, When a transmission abnormality is detected in the period 607 after starting the 
usual data communications until predetermined time passes, It returns to the step which makes 
connection establish using a tone signal, and on the other hand, when a transmission abnormality 
is detected in periods 608 other than the above-mentioned period 607, it returns to the step 
which makes a character synchronization establish. Although the period 607 is set as suitable 
time longer than the time taken to detect a transmission abnormality, it is as enough as about 
125 [mus], and far short as compared with the time which the step which makes connection 
establish using a tone signal takes. 

[0059]. Therefore, since connection was canceled as shown in (b) of drawing 7 , it is not a 
transmission abnormality detected by receiving the stray light as an inaccurate code. An original 
transmission abnormality (namely, transmission abnormality detected by receiving the inaccurate 
code which the synchronization shifted and was generated, for example by the bit omission etc.), 
When it detects at the time 701 within the period 608, it shifts to the step which makes a 
character synchronization establish at the time, and the usual data communications are resumed 
from the time 702 which the step completed. Therefore, the time taken [ after detecting an 
original transmission abnormality ] to return to the usual data communications turns into only 
time which making a character synchronization establish takes. 

[0060]On the other hand, conventionally, as shown in (**) of drawing 7 , it is 701 the time of 
detecting a transmission abnormality, Since it had returned to the step which makes connection 
certainly establish using a tone signal, it shifts to the step which makes a character 
synchronization establish by 703 the time of connection being established, and the usual data 
communications are resumed from 704 the time of a character synchronization being 
established. Therefore, conventionally, the time taken [ after detecting an original transmission 
abnormality ] to return to the usual data communications is the sum total with the time which 
making the time which the step which makes connection establish using a tone signal takes, and 



a character synchronization establish takes, and is far longer than the case of a 3rd embodiment. 



[0061]In spite of having canceled connection actually when erroneous detection of the 
transmission abnormality was carried out namely, In the case where a transmission abnormality 
is detected by receiving the stray light as an inaccurate code, If the time zone is within the 
period 607, since it will return to the step which makes connection establish using a tone signal, 
it is satisfactory, and when the time zone is the period 608, As shown in drawing 8 , shift to the 
step which makes a character synchronization establish by 801 the time of detecting a 
transmission abnormality, and shift to the step which performs the usual data communications 
from the time 802 which the step completed, but. Since connection is canceled actually and a 
transmission abnormality will be again detected at the time 803 within the period 607 mentioned 
above, it shifts to the step which makes connection establish using a tone signal at the time 803. 
Therefore, when erroneous detection of the transmission abnormality is carried out, even if it 
returns to the step which makes a character synchronization establish, fitting into the step is 
lost and it can certainly return to the usual data communications. 

[0062]The transmission method which is a 4th embodiment of this invention is related with the 
data communications based on IEEE1394 using one optical fiber. In a 4th embodiment, 
assignment of the code is performed like a 2nd embodiment of the above. 
[0063]The transmission protocol in a 4th embodiment is explained using the flow chart shown in 
drawing 9 . First, connection is made to establish using a tone signal (S901). Next, a character 
synchronization is made to establish (S902). Next, a timer is restarted (S903). Next, the variable 
of invalid.count is reset to 0 (S904). Next, the variable of IDLE_FLAG is reset to 0 (S905). Next, 
the variable of VALID.FLAG is reset to 0 (S906). 

[0064] Next, a code is received (S907). Next, it judges whether the code received by S907 is an 
inaccurate code, if it is not an inaccurate code (NO of S908), it will shift to S909, and on the 
other hand, if it is an inaccurate code (YES of S908), it will shift to S913. 
[0065]In S909, with reference to the value of VALID.FLAG, if the value of VALID.FLAG is not 1 
(NO of S909), it will shift to S910, and on the other hand, if the value of VALID.FLAG is 1 (YES 
of S909), it will shift to S91 1. The value of VALID.FLAG is set to 1 in S910. After S910 shifts to 
S907, and receives a code. 

[0066]In S911, with reference to the value of invalid.count, if the value of invalid.count is 0 (YES 
of S91 1), it will shift to S907, A code is received, and on the other hand, if the value of 
invalid.count is not 0 (NO of S91 1), only 1 will decrease the value of invalid.count (S912). After 
S912 shifts to S906, and resets VALID.FLAG to zero. 

[0067]In S913, it judges whether the code received by S907 is its IDLE code, if it is its IDLE 
code (YES of S913), it will shift to S914, and on the other hand, if it is not its IDLE code (NO of 

5913) , it will shift to S916. 

[0068]In S914, with reference to the value of IDLE.FLAG, if the value of IDLE.FLAG is 1 (YES of 

5914) , it will be considered that connection was canceled, It shifts to the step (S901) which 
makes connection establish using a tone signal, and on the other hand, if the value of IDLE.FLAG 
is not 1 (NO of S914), the value of IDLE.FLAG will be set to 1 (S915). After S915 shifts to S907, 
and receives a code. 

[0069]In S916, only 1 enlarges the value of invalid.count. After S91 6 judges whether the value of 
invalid.count is 4 (S917). If the value of invalid.count is not 4 (NO of S917), it will shift to S905. 
[0070]On the other hand, if the value of invalid.count is 4 (YES of S917), it will be considered 
that a transmission abnormality occurred, If the counted value of a timer is larger than a 
predetermined value (YES of S918), It shifts to the step (S902) which makes a character 
synchronization establish, and on the other hand, if the counted value of a timer is not larger 
than a predetermined value (NO of S918), it shifts to the step (S901) which makes connection 
establish using a tone signal. 

[0071] Also in the step (S902) which makes a character synchronization establish, it is 
considered by receiving an inaccurate code frequently that a transmission abnormality occurred 
like the processing performed after making a character synchronization establish. However, when 
it is considered that a transmission abnormality occurred at the step (S902) which makes a 



character synchronization establish, it shifts to the step (S501) which makes connection 
establish using a tone signal. 

[0072]By the above processing, when the frequency where inaccurate codes other than their 
IDLE code are received is high after a character synchronization is established, While regarding 
as what a transmission abnormality generated, determine whether to return to the step which 
makes connection establish using a tone signal according to the time zone which detected a 
transmission abnormality, or return to the step which makes a character synchronization 
establish, but. When their two IDLE codes are received continuously, while considering that 
connection was canceled, when release of connection is detected, it certainly returns to the 
step which makes connection establish using a tone signal. Useless operation of returning to the 
step which makes the character synchronization produced in a 3rd embodiment of the above by 
this when connection is canceled in the period 608 of drawing 6 establishing can be canceled, 
and it is effective. 

[0073]Although it decides to which of the step which makes connection establish using a tone 
signal by the time zone which detected a transmission abnormality, and the step which makes a 
character synchronization establish it returns in each above 3rd and 4th embodiment, Instead of 
doing in this way, it returns to the step which makes a character synchronization certainly 
establish when a transmission abnormality is detected, After detecting a transmission 
abnormality, when a character synchronization is not established in predetermined time, even if it 
makes it return to the step which makes connection establish using a tone signal, the time taken 
[ after a transmission abnormality occurs ] to return to the usual data communications can be 
shortened. 
[0074] 

[Effect of the Invention]As explained above, unless an error occurs frequently in received data 
according to the transmission method of this invention, In transmissions by which an error with it 
is permitted, such as data communications based on IEEE1394 using one optical fiber since the 
usual data transfer was continued, [ a comparatively high and error incidence rate and ] [ a 
certain amount of ] It can be lost that data transfer is interrupted more than needed, and it can 
raise the efficiency of transmission now. 

[0075]according to the transmission method of this invention, the light which has received is 
partner light — or since it is distinguishable in code whether it is the stray light, in the 
bidirectional transmission using one optical fiber, release of connection can be detected more 
certainly. 

[0076]Since it returns to the step which makes connection establish using a tone signal, and the 
step which makes a character synchronization establish according to the time zone which 
detected a transmission abnormality according to the transmission method of this invention, In 
the bidirectional transmission using one optical fiber, after enabling it to certainly return to the 
usual data communications, the time taken [ after a transmission abnormality occurs ] to return 
to the usual data communications can be shortened. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a flow chart of the transmission protocol in a 1st embodiment of this invention. 
[Drawing 2] It is a figure showing assignment of the code in a 2nd embodiment of this invention. 
[Drawing 3] It is a flow chart of the transmission protocol in a 2nd embodiment of this invention. 
[Drawing 4] It is a timing chart of each signal in case a signal will not be transmitted from partner 
equipment. 

[Drawing 5] It is a flow chart of the transmission protocol in a 3rd embodiment of this invention. 
[Drawing 6] It is a figure for explaining the relation between the time zone which detected the 
transmission abnormality in a 3rd embodiment of this invention, and the shifting step. 
[Drawing 7] (b) It is a figure showing the example of transition of a step when a transmission 
abnormality occurs in a 3rd embodiment of this invention. 

(**) It is a figure showing transition of the conventional step at the time of causing a 
transmission abnormality. 

[Drawing 8] It is a figure showing the example of transition of a step when connection is canceled 
in a 3rd embodiment of this invention. 

[Drawing 9] It is a flow chart of the transmission protocol in a 4th embodiment of this invention. 
[Description of Notations] 

401 The sending signal of partner equipment 

402 What expressed the sending signal of partner equipment with the level of light intensity 

403 The sending signal of self-apparatus 

404 What expressed the sending signal of self-apparatus with the level of light intensity 

405 What expressed the input signal of self-apparatus with the level of light intensity 

406 Time when the sending signal of partner equipment stopped 

601 Time when the step which makes connection establish using a tone signal is started 

602 Time when the step which makes a character synchronization establish is started 

603 Time when the usual data communications are started 

604 The period which the step which makes connection establish using a tone signal takes 

605 The period which the step which makes a character synchronization establish takes 

606 The period when the usual data communications are performed 

607 The time zone which will shift to the step which makes connection establish using a tone 
signal if a transmission abnormality is detected in this period 

608 The time zone which will shift to the step which makes a character synchronization establish 
if a transmission abnormality is detected in this period 

701 Time when a transmission abnormality is detected 

702 Time when the usual data communications are resumed 

703 Time when the step which makes a character synchronization establish is started 

704 Time when the usual data communications are resumed 

801 Time when a transmission abnormality is detected 

802 Time when the usual data communications are started 

803 Time when a transmission abnormality is detected again 
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[Document to be Amended]Specification 
[Item(s) to be Amended]Claim 
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[The contents of amendment] 



A connection establishment step which decides on transmission while detecting connection of 
partner equipment. 

A transmission execution step which continues data communications until it considers that data 
communications were started after this connection establishment step, and a transmission 
abnormality occurred. 

It is the transmission method provided with the above, and in said transmission execution step, 
while asking for frequency which an error generates in received data, when frequency which an 
error generates in received data becomes a predetermined value, it is considered that a 
transmission abnormality occurred. 

[Claim 2] 

The transmission method according to claim 1 characterized by measuring frequency which an 
error generates in received data at a counter that a value becomes small when a code which 
partner equipment can transmit is received, while a value becomes large, when a code which 
partner equipment cannot transmit is received. 
[Claim 3] 

The transmission method according to claim 2 considering that a transmission abnormality 
occurred when a value of a counter with which only 1 becomes small whenever it continues two 
codes which partner equipment can transmit and receives, while only 1 becomes large, whenever 
it receives a code which partner equipment cannot transmit was set to 4. 
[Claim 4] 

A connection establishment step which is a transmission method which performs data 
communications in both directions using one optical fiber, and decides on transmission while 
detecting connection of partner equipment. 

A transmission execution step which continues data communications until it considers that data 
communications were started after this connection establishment step, and a transmission 
abnormality occurred. 

While assigning a code, so that it may be the transmission method provided with the above and a 
part of code which self-apparatus transmits may turn into a code which partner equipment 
cannot transmit in said transmission execution step. When a code which partner equipment 
cannot transmit is received, it is considered that a transmission abnormality occurred. 

[Claim 5] 

While it is a transmission method which performs data communications based on IEEE1 394-1 395 
and the IDLE code of self-apparatus differs from the IDLE code of partner equipment, The 
transmission method according to claim 4 characterized by assigning a code so that the IDLE 
code of self-apparatus and the IDLE code of partner equipment may differ from other codes 
which self-apparatus and partner equipment can transmit. 
[Claim 6] 

The transmission method according to claim 4 or 5 considering that connection was canceled if 
the code is a code which self-apparatus can transmit when a code which partner equipment 
cannot transmit is received. 
[Claim 7] 

A transmission method of any one statement of six from claim 1 characterized by shifting to said 
connection establishment step when it is considered that a transmission abnormality occurred. 
[Claim 8] 

An establishes synchronization step which said transmission execution step makes establish a 
character synchronization, Comprise a usual transmission step which performs the usual data 
communications after this establishes synchronization step, and when [ said ] it is considered 

fhat a trancmiccinn ahnnrmolih/ i ici mll\/ n/*r*i irrari a+ a trancmiccinn c+on A trancmicclnn mo+hnrl 



establishes synchronization step according to the time zone. 
[Claim 9] 

The transmission method according to claim 8 characterized by shifting to said connection 
establishment step when it is considered that connection was canceled. 
[Claim 10] 

A transmission method which is a transmission method characterized by comprising the 
following, and is characterized by shifting to said connection establishment step or said 
establishes synchronization step according to the time zone when [ said ] it is considered that a 
transmission abnormality usually occurred at a transmission step. 

A connection establishment step which decides on transmission while detecting connection of 
partner equipment. 

An establishes synchronization step which starts data communications after this connection 
establishment step, has a transmission execution step which continues data communications 
until it considers that a transmission abnormality occurred, and said transmission execution step 
makes establish a character synchronization. 

A usual transmission step which performs the usual data communications after this establishes 
synchronization step. 

[Claim 11] 

When a time zone regarded as a transmission abnormality having occurred with said transmission 
execution step is after starting said transmission execution step until predetermined time 
passes, it shifts to said connection establishment step, A transmission method of any one 
statement of ten from claim 8 shifting to said establishes synchronization step in being after 
predetermined time passes on the other hand after starting said transmission execution step. 
[Claim 12] 

Said time zone regarded as a transmission abnormality having usually occurred at a transmission 
step shifts to said connection establishment step, in [ said ] being after usually starting a 
transmission step until predetermined time passes, A transmission method of any one statement 
of ten from claim 8 shifting to said establishes synchronization step on the other hand in being 
after [ said ] predetermined time passes after usually starting a transmission step. 
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L«(7.5J;9};ifto-C^5 c , ifc, RCflr#S:aiffiUR 

*»fc^ J: 5 ft = - K*4Ht*Ktl 5 S T h fhX v ^ 5 0 
[0015] %z L-T, 5t3fci4ffi#5f; J: 5 *> U"^A^fi 
< , LTV^5M^4@itt^3fc©^-<y^J; 19 

%iS<ft5©t?, tt¥*0*ffitJH3teASjK»t5rtH: 
ftv^ tt¥*«5!fc<45i: (aV^xtiif, gft^f 
50 IftSJiSt) , Hft^©T-rs©T% ^STtt*3tiSS 



3£*©S:{f K iO, S Dflr*#T * x 7~R:ft 5^t# 
*> 9 , P 1394broj;5i-s D«#*!»tT?H:gSttro# 

[0016] rr-e, afto^-^ein^fTo-rv^ni 

[0 0 17] r;rU-*j-LT\ 1 #©ft:7 y -Y '<SrfSV\fc 

$ nt v ^5 |E t> *»a* ?>T , Lfc 

[ooi8] LfJot, iif<n%y r J ;<%m^tzM 
Tt, »»ro#l»*s*ftW*tiyt»&ilRH:<, b-Mf 

5 * r y :/<& J*5T 1 B-f 5 Bf |H e it L T (4 5 *»fc*V ^ © 

[0 0 19] Jtr^, #893 IS, R9 5St^ifc«Wi* 

[0 0 2 0] #»§Htt, l*©#7r-f/<fcJfl^ 

5 r t *t?t 5 J; 5 C LfcfcifefrifeSraHfc-t 5 r t £ @ 
[0 0 2 1] £ibt, #3§gf!te, l^<D%yy^^m 

[0 0 2 2] 

x y ^©^ tf- * m l , ufc 
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[0 0 2 3] «BJ-tr», l*®*77-f^ffl 

ffi#*S©g5ft&t&ffl-f- 5 fc 1 1> i-fgii©& 19 ftfc^tf 

jiff L#ft l % 3 - K t ft S J; 5 = - K©#1 "3 3 T =Ht 

£Lfc£jL&-f-.fc5fcLT^5 0 rftlej;!), SHUT 

Sr=>- K|r±oTKBUi-5r i 5(-ft5o 

[0024] w, rro^feSraiffl-J-Sifrfrttt, iWB 

[0 0 2 5] *»Wt?li, *i*«HB©!(SHl«:i*a 

-r 5 1 1 1> ie€^©» 5 ft * ^ff 5 mmm±x 

* 7- y y^Wif-t S i 5 I- L T V n 5 „ 
[0 0 2 6] rflCi 9 , e3HS#Sr*ffl Lfc#-a-(E 

[0 0 2 7] 

mm<Dmmmm] kt^, *n^©^»^«i^iaffi 

fcMBLfcas&RH-t-S. *»W©IB 1 »»HT&5 

V^rgMSrfltSS-B:5 (SI 0 1) . 3kt, ^r-V7^^ 
ftMZmittSltZ (S 1 0 2) . ftt, i n v a 1 id 
50 _c oun t tV^53E*SrOty-fes/ (S 1 0 



3) „ ft(H, VAL I D F L AG i: V 5 Silfc^ 0 !J 

-fey M~5 (S 1 0 4) . 

[0 0 2 8] ft(£, (S 1 0 5) „ ft 

K, S 1 0 5 T«Lfc=— KjJ**jE*=»- Kt?*>5*» 
S^SrfteL, K^$>*Ui (S106OYE 

S) , S107^U — ^ZE*="-K-e?fcJm 
if (S 1 0 6 ONO) , S 1 0 Q^WfrtZo 

[0 0 2 9] S 1 0 7t?tt, i n v a 1 i d_c o u n 
tO<tSrl^t*l*D$*5. S107<£>|£i4, inva 
1 i d_c ountfflti4 s 4-!?fe5Mi^fl£t5 

(SI 0 8). invaIid_count©P4f 
btit£ (S 1 0 8 WYES) , fSa£&Hti*56£.L1tkn. 

(S 1 0 1) ^fT-f5 0 — invalid_co 
un tCD{(^4T-Ji{m(i (S 1 0 8©NO) , S10 
4-#tTLT, VALID_FLAGi:OC!)ts'bt 
5 0 

[0 0 3 0] S109T-B, VALID_FLAGOl 
£#J£L, VAL I D_FLAGOt*S 1 t^ltM' 

(S 1 0 9<£>NO) , S 1 1 0-^tU — VAL 
ID_FLAGOfiSlffc^a ( S 1 0 9 (DY E 
S) , S 1 1 l^fT-TSo S 1 1 Ofll, VAL I D 
_FLAG©f*U:tyhf5 0 SllOW^fi, S 
1 0 5~#frLT\ 3- 

[0 0 3 1] S 1 1 1-Ctt, i n v a 1 i d_c o un 
t L, invalid_coun tcDtt^O 
TfctUJ (S 1 1 lcDYES) , S 1 0 5^mfLXs 
^-K^gflL, — *\ i n v a 1 i d_c o u n t <£> 
eS0t?4ltfttf (S1UONO) > invalid 
_c o u n t (Dim 1 £ttlfel>3*5 (S 1 1 2) . S 
1 1 2(DmX S 1 0 4^m?LX, VAL I D F L 

[0 0 3 2] W, Jrt7^Kl»i$t5^r^ 
(SI 0 2) t*SV^Tfc, ^7^^«£»3t£-£7c 
SH-fTfrh/S S 1 0 3~S 1 1 2iHt«yi&fi : 5.fc5 

b-Hf-§-£fflv^^£5ft&£*5*7 L ;y:/ (s 1 o 

l) ^IWr*N5J:5R:fcoT^5. 

[0 0 3 3] Sl±<D$imfc£V, invalid_co 
u n t ofiSr, ^3E4a- Kfc 1 oSflt 1 Eft 

#53- K) 4r 2 oil LTSlf 1"5JS K 1 7cit«'>£ 
-frSjf^SrfrVV invalid_count <7){t^4 
fcfcofcBWST?, SMTf*-* ©1*5 

5§IS£»J£L, Sftf*-*©^ #38£1-5IOe#i* 

[0 0 3 4] UfciJSoT, *m 1 
14, 3pjE*=i-K*r«*KgfllLftv0 PS9i4, a*© 



1 eee 1 3 9 4tzmmLfcT'-?fcmteb\ mvmtk 
* 5. 

[0 0 3 5] *»W©®2*16^«B^S>5eai*«feH:, 
l#K>3fc:77'l'' < £fflV'>T I EEE 1 3 9 4tCipftL/c: 

10 mmZtlfz 2 0©if©-*# P r i m a r y , 

SecondaryMSi^t, h-^flT#*rfflV^ 

L"C, liSiSPr imaryt*5iO>Seconda 

IC, if I DLEa- Kfcffl^rox-^e^Pttii 

iSfc 1-5 T5TtEtt<D& V > = - K t f£ 5 J; 5 t > a - K©« 

[0 0 3 6] *fg2ia6^«ti3H5="-K«OS9l)S-C 
20 SrllI2t^1- 0 Pr ima ryi:4ofc/-F«IDL 
E3-KT-fc5P_IDLE, Secondatyti 
r>tz.J— Y<0 I DLEa- KT*&5S_I DLE}4* 

K^8 B 1 0Bfifft^fcT-?a^- Kt-ftL* 

^8B1 OBfSfft^fcr-^ a- Ktt, mmmia 
(plClfy M**u8*££Tt>, P_IDLEMS_ID 
LEt-f L4w^-y|:4otV^. 
[0 0 3 7] *JS2StJfc»tlK:is»t5fi5a6#litov^T 

-^«#«rfflV^SEiKSr*fi:S-&5 (S3 0 1) . ft 
HI, ^7^Pl«£fci:£*5 (S 3 0 2) . ftt, 
K*r 1 ^r-Yy^^Sff-rs (S 3 0 3) 0 ftd, S 
3 0 3 T?§ff L fc a - K*S g 1" 5ID.LE3 

— KtffotUi (S304WYES) , S 3 0 5^tr 
U IK^HI f 5 IDLE a— K-C4ft*ltf 

(S 3 0 4WNO) , S 3 0 3— #fTt"5o 

[0 0 3 8] S3 0 5m =>— KSri** y^Sff 
1-5. S 3 0 5©«|J, S 3 0 5-eSf&Lfc3-K^g 
40 «S*S26fS1"5 I D L E - K-efcftf* ( S 3 0 6 CO Y 
ES) , Wfc«J*HSt**ifci:J!.ftUT, f-^-ff-i-Srffl 
V^Tg^SrJtAl^-frSXxs/T" (S 3 0 1) 
-jjs i«»*aflM-5 I D L E a- KT»*H-*ltf ( S 
3 0 6CONO) . S 3 0 3-#tTl-5„ 
[0 0 3 9] j^, aMr^^HWSraufcStfS^f y:/ 
(S 3 0 2) t*3V^T%, *-r9^^ISIM4r*fc**fc 

mcftt>tiz> S303-S30 6 tmzwm^ff 5 <t5 

->{f-9-S:fflv^^l6^:$*5X7 i s'7 0 (s 3 o 
50 i) '^#fit5J:5i;iotv^ 0 



9 

[0 0 4 0] r. ft#***»e>«#*saHt*ft*< 

0 6-t?iite^TV^5 0 4 0 2 teft^«©^fffi #&# 

i, o«^i-5^->-mftoT^5;4\ i, o^js 

[0 0 4 1] 4 0 3agtMBO'£ftflr-9-C«>9. IDL 

[0042] 405 s«sos^fir#*3teais© ^ 
/n?*L;tt>©-cs>s. *g#««©Sflr3fe (ft 

i*ot^5„ lUF«4 0 6*T?tt, ffi#3fo9**>5fc»fc 

sm* * 2 «©m^f ^maaw- a *© Hit # & se 

3 KIB*3*L3©-C, ft^ftmJt Ltaffl 
/W4+#m/h£^i^, ayfcttSfltetvf, ft#* 

-c, fcsntPflm, aatetfSflr 
[0 0 4 3] r©£5mLTi£#^f£fr*:4§£, K 

■C, H3K:*Ufc«BlKJ:9, SWiOI DLEa-K 

2 ogff $ ftfcB#£T«S^»I& $ fhtz. t JLk £ Jx 
5. 

[0 0 4 4] H, ±B©£5KiU-ra*!J*SWt**tfc» 

[0 04 5] Sfc, IDLE^-bWroa-Klrit 
LT^5IWmgH*fl s #l&3ftfci:L-Tfc, I EEE 1 3 

PI D ttV^o^tt I D L E a- KftaJflTtStt-f T-&5© 

[0 0 4 6] St IDLE3-FWO|©3-F^ 
ft^tBSflsaSft Lftv ^ - F t * 5 <£ 5 m K©M D 

fcKWJ-J-Sfcfcttt; ±Elfti>feIDLE3-Kt« 
l^v ^ = - K t ft 5 J: 5 m =« - K©#J D 3 

[0047] *«2SaB^ftK:±iitf, * 



(6) #M 2001-308955 

70 

*03t7r^^«rfflv>fc3?*i«iifiaifc*sv^, S«©» 

[0 0 4 8] *&m<ot& 3 ^w^Tfose^fei*, 

l*©*7r-f^«rfflV^T I EEE 1 3 9 4CWLfc 
x-^GSItHI-S t ©tf fc5. *JI 3 »*»ffim*5it 

(S5 0 1) . ftm, ^-Y7^^Pl»3S:?tScS*5 (S 
5 0 2) . ftm, ^-Y^4ry7^-h^*5 (S50 
10 3) , St, i n v a 1 i d_c oun t iV>53SSfe& 

0 my -fey M"5 (S 5 0 4) 0 35cm, VAL I D F 

LAGi:V^5«ftft0R:y-fey (S 5 0 5) „ 

[0 0 4 9] <3cm, =»-K£gfrt5 (S 5 0 6) „ ft 
m, S 5 0 6t'SjfLfcn- K^iEfta— Ft?S>5^ 
5a»&W£U ^Eft^-FT-fctUi (S 5 0 7 ©YE 
S) , S 5 0 8H£fTU ^jEfr^- KTffetm 

[i (S 5 0 7 ©NO) , S 5 1 5„ 

[0 0 5 0] S 5 0 8-CI4, invalid_coun 
t ©tt& 1 fc*ft*# < i-5. S 5 0 8©^(4, inva 
20 l i d_c oun t©*4MTr*5a»5a»fc*U£T<5 

(S 5 0 9) „ i n v a 1 i d_c o u n t ©f*4t 
fttttUi (S 5 0 9CNO) , S 5 0 5^fflt, V 
AL I D_FLAG^r0my-fey h^tSo 

[0 0 5 1 ] invalid_count ©ffi^S 

4-t*fc^tf (s 5 o 9 ©ye s) , fcmm&m£Ltz 

tJt*LT, ?-r^©*"?vhtt^Bif^ttJ;t) 

jitt (s 5 1 o©yes) , **ry??mm%m±m£ 

ZXTy? (S 5 0 2) ^ffU •=?©#<? 
y MiS^pjfSffi J: 5 < *tf*Ui (S 5 1 0 ©N 

30 O) , ^-Mf-§-^fflV^TS^«i3*S^X5'7 0 

(s 5 o i) ^frfSo 

[0 0 5 2] S5 11fli, VALID_FLAG©I 
^#^,L, VAL ID_FLAGfflttiSit4ltWi 

(S 5 1 1 ©NO) , S 5 1 2-^ItU — VAL 
ID_FLAG©fi^lT-fcjltf (S5 11©YE 
S) , S 5 1 3~^?f1-5= S 5 1 2-CS4, VAL I D 
_FLAG©fi*lttyht5. S5 12©fH±, S 
5 0 a— KSrSflT-fSo 

[0 0 5 3] S 5 1 3-C(4, inval id_coun 
^0 t©f(Sr#^L, inva 1 i d_count©1^0 
T-fctiff (S 5 1 3 ©YES) , S 5 0 6^tfLT, 
3-K*SMtU i n v a 1 i d_c oun t© 

ffi^OT-fttttUf (S 5 1 3 ©NO) , invalid 
_c o u n t ©tt£r 1 «ft«^**5 (S 5 1 4) „ S 

5 14©fB, S 50 5^itTLT, VAL I D F L 

AGSrOmy-fey F-TSo 

[0 0 5 4] ^■Y7^^Hffl^ftSL$*S7,7 i 2/7° 

(S 5 0 2) m*3V^t, d r J r7^^P]M«Sl^-&^ 

mmfffc>^5Mai:i^cj;5mL-c, ea6ji#a«»4L 

50 fctl,ft-t-J;5mftoTv^„ flu ^y^lslffl^ 



/; 

mr-^ib^T-y-? (S 5 0 2) -CfiS§JWf]JS*£Lfc 
^y-y-f (S5 0 1) ^frfSi^t'feoTVSo 

[0055] u±(o^m\^.i:<o, *^7?#mn&mL 

* fc (4 =*• 7 * * PlJtl! $ -& 5 * x y -f^-Wftfr 

[0 0 5 6] 60114, Lfc 19 , 1$ 

h-yfltfl-ftSfll-LttftfcNWfCfcS. 6 0 211 

^ryyi:gt55iri6 0 4(4^4 0 0 [m s]T-foS 0 

^1-%mm 6 o 5 ttidSj i 6 o [n s ]r-fe 5 , h-;x{i-5§- 
1-5. 

[0 0 5 8] *LT, *» 3 SttHNfrTJtt:, jMTOt*- 

^e^fro-tv^fflrfle o 6i;*j^t, ilf-©-? 2 '-^ 
e^^PJ^Lr^^FJf^FBl^gji-f-s^-^^ffl^ 6 o 

0 7£W©#Ilffl6 0 8T?fiaSft**r*fflL*:»frKH:, 
6 0 7 [4, fiilt^ffitSrotlfSfflJ; 19 fcft 

[0 0 5 9] LfJSot, 17© [c^1-J;5(-> 

&hz^t\z£vwiiii£fiz>&mmT°tet^\ #&© 

{mm® (1-fcfrt>, «*.tfK-y MfettftiffcioTiai 
JBflSf *v?»£Lfc*E*=«- KSrSfll 1"S r £ K 4 5 
ttWS^5eS6S#) «\ «M6 0 8fi©S|M7 0 IT 

2*»e>aiir©x-*ei£a*WBB$*b5„ iot, #*© 

-e t - S-f 5 ^FIH 14, * + 7 ^ ^ p]*! S * 5 © 

[0 0 6 0] rfrU-ftL-T, $*{4, 07© (p) fc^ 
T 4 5 e^ftSrtftHl LfcB#£ 7 0 1 T% &-f h- 
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fc©T\ jKSIi^ffllfi: L7tB#^ 7 0 3T^t7^^i« 

fc^7 o 4frCbmn<o ; f~?&mmm£ti?>o 4o 
v ^rggi^ait $ * 5 x x •/ -fxzjg-fTb m m t * * y ? 

^lRl)HSr*S:**5«)tS-f5^IB]fc<o-g-W-e*>t), * 
[0061] it, eiillS£SM£tiiLfc±j£, fftfr 

fcaufcit^Kias^T, ^©Bfii^Wfge o 7rt-c?& 

Sf5©t?IHJltti!c<, *©B»IB#a*»ll]6 0 8T» 

fc8#£8 0 lT*+7^*PM&*££#5*7 l 5':Av 
miL, P]Xxy^^7LfcBf*J8 0 2^P>ai^'©7 :f 

«&£*VtV^fcfc, ±i£LfcSIK|6 0 7ft©B#£lj8 0 
20 3t:-e^MS^Sit^tB^^Sr fclc45©Tf % B#£ij8 

l^r y T'ttt* 19 a^-C Lie. oZLb tt* < ft "9 . ill* 

[0062] *%w<Dm4mmMn^h%temjjm-i, 

\jsf-<D%7 7 4 's<%m^X I EEE 1 3 9 4CilLfc 

14, ±Em 2 ^K^H iP3C49(^ - K©« 19 

[0 0 6 3] *»4^JS^t8KS3lt5fiai^l(gtoVN-C 

-Vfi#SrfflV^SattS:»fi:S*5 (S901) „ $ 
^^7^^Plffl^?tAZ:§-&5 (S 9 0 2) o ^[C, 
^-Y-7^y^c?-h$-&5 (S 9 0 3) 0 ftt, inv 
a 1 i d_c o un t fc^SiaJcfcOfcy-lry bTS 
(S 9 0 4) t fc IDLE_FLAGiV^S» 

0K!ltyht5 (S 9 0 5) . 7^(C1, V A L I D F 

LAGi^5S«0tcy-fe-.y h-t-5 (S 9 0 6) 0 
^0 [0 0 6 4] fcfc, a- KSrSflM-5 (S 9 0 7) 0 7A 
\z. s S 9 0 7-eSif Lfc=J— KASJpEfta— KT&5*» 
5*»Sr*0£L, ^FEft3- KT'fttt^f4 (S 9 0 8ON 
o) , s 9 0 9-#tTL, ^Efta— K-efetttf 

(S 9 0 8WYES) , S9 13—#tT-f5o 

[0 0 6 5] S909T-I4 V A L I D F LAGffift 

£#MU VAL I D_FLAGffl»S 1 -CftittUf 
(S 9 0 9 ©NO) , S 9 1 O^ffrU VAL 
ID_FLAG©ft^lT s fc^(4 (S 9 0 9©YE 
S) , S 9 1 l^#ff-T5o S 9 1 0T14, VAL I D 
50 _FLAG©fSrllIty l>t5. S9 10©^(4, S 
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9 0 7~J£frLT, 3- KSrSif-rSo 

[0 0 6 6] S 9 1 ltlt invalid_coun 

t U invalid, count COft^O 

ttoli (S9 11CYES) , S 9 0 7— i^rtt, 
a—Kfcgf&U — i n v a 1 i d_c oun t© 
flEiiSo-C/ittttfi (S 9 1 l©NO) , invalid 
_c o u n t ©ifi£ 1 £tt*feJ>3*$ (S 9 1 2) „ S 

9 12©ifi, S 9 0 6-^tLT, V A L I D F L 

AGSrOfcy-fey f^S. 

[0 0 6 7] S9 13-CI4, S 9 0 7 T?gjf L-fca-K 
iSg^OI DLE=- K-CfcS^S^^JSL, g#© 

I DLEa-KT?*)iltf (S 9 1 3 (DYES) , S 9 1 
4^#fi 1 U ^©IDLE3-KT^ima 

(S 9 1 3ON0) , S 9 1 6—#tf-f"5o 

[0 0 6 8] S9 14-T?ii s IDLE_FLAGOttSr 
MU IDLE_FLAGro»SlffeWi (S9 1 
4fflYES) , iftRaSllHfcSiUfcijli&LT, h-fffi 
^Srffl^T&ttfcfcScS-BrS^s'T' (S 9 0 1) 
ffL, — IDLE_FLAGOf^K'/iltM 

(S914©NO), I DLE_F LAG rotter KC-fe 
y MN5 (S 9 1 5) „ S 9 1 5 ©t&tt, S 9 0 

[0 0 6 9] S 9 1 6-eii, invalid_coun 
tO«ftl«rt*#<-*-5. S9 16»«li, inva 
1 i d_c o u n t ©tt^4tffc5*»5*»Sr5fil3fei-5 

(S917). invalid_countfflP4t? 
Jfefj-tbti (S9 1760NO) , S 9 0 5^ffirtZ> B 

[0 0 7 0]-*, invalid.countOP 
4t*S)tie (S 9 1 7 WYES) , SlM«tLfe 

tttf (S 9 1 8 COY E S ) , *-Y7**|fWII«:5iSE£* 
S^ryT" (S 9 0 2) H^fTU — *\ ?-f-^©#<7 

v Ht#0f£ltJ: f t>*# < ftrtiitf (s 9 1 8 con 

o) , v-^m^*m^xmwi*m±^z>^ 
(s 9 o i) ~-mrr&o 

[0 0 7 1] M, ^-Yy^^Pffl^ltS^^S^xyT 0 
(S 9 0 2) tefc^Tfc, ^7^P»£?fci£itfc 

^5rii:j;o Tfg^nm^i LfctM.^i'i. 5 £ 

7° (S 9 0 2) T?ea6*#**4Lfc4:JI,ftLfc»#t 
tth-yffri-fcffl^T^&fciES**;*^*:/ (S5 
0 1) ^ff1"5J;5i-^oTV^5 0 

[0072] K±o«yatJ:D, *+5**iaiJBramsc 

KiII5*»*ft3£i-5 i 5 fcfco-C^5#, I D L 



(8) M2 0 0 1-3 0 8 9 5 5 

E K*2oa»LT3tflrUfc»fi"fcH:, ftMWMWft 

kjbv^t, is e ©shr 6 0s -xsmmmmziritim^ 

[0 0 7 3] ffi, ±1231 3, ff4©#SIJS^«-Ct±, {5 
xt y7"i coif 1 *, 6>|i:R5*»*ft»* ± 5 fcftoTV^S 

i*n»£«;tti LT*»c>@f£«piHrt -r 9 * * nnai;w* 

20 [0 0 7 4] 

'<«rfflvvfc I E EE 1 3 9 4i;?ILfcf-^S4 

3*1,5 lift < ft IK fg£©3»£ftJi£*5i<!:;6S 
[0 0 7 5] *«K©eiH*jSfefcJ:*i.tf, SMIL 

x <o mm\mmtz =. t &x-z zz.? icft s„ 
[0076] *»wweai*fen:j;ti-Hr, e^n 

ry7°tM5<7)T\ l^w^r^^fflv^c^ftfg 

[0ffiCOffi*^IftK] 

[Ei 1 ] «§^com 1 mM%m^&rt%{mmu<Dy 

[0 2] *»Wo!|S2aai0«aiK:S8tt5 3-K©«5 
[0 3 ] *ISWro»2SSlfi^l»tfcNt5eS6#W©7 

[04] ti^«^*^ bflr-s-iwaHt s *ufc < ft o 

50 ti8tt5#fll#©^^5 y^-¥-hT'fe6o 
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A 0 1 
4 0 2 

tzh<r> 

4 0 3 
AO A 

4 0 5 

4 0 6 



sm&omm it u^x»l± 
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6 o i Y—^t^m^xwrn^iL^^T- v 

6 0 2 **?**HM*^£tf5*? l y? , i9*BM& 

6 0 3 a*©f-^eaia«iitt*ft5i*w 

6 0 4 h->'flr#S:fflV>T^Bl!S:ffllSC$*5^7 1 s' 

6 0 5 ^Y^^fflSTftfiS^S^xy^tKI- 

;o 6 0 6 m#<D? ! —f>&mtfnt>inx^z>mm 

6 0 7 rro«|«teSIJI1!rSrtfta-f5i:, 

6 0 8 r©«Ffl(^g^^^fef±l1-5t> *^7* 

7 0 1 fciHHttas$feffl«**i5i$IW 

702 iiSrox-^jH^ssfiStbSBf^ 

7 0 3 *+?**HM**Sc3*3*f l y:/'j9*BM& 

7 0 4 awof-^eaasffBisiisi^ni 

20 80 1 £j£&tta«;|*tfi£fr5i$IB! 

802 a^-ox-^e^w^^ti-s^w 

803 fcmmmmmmatimm 



(start) 

E 



sioi — I h->ga#£jfl^fcgaaa| 
S102— r*+9?*H»*al 

S105— | invaiidJcount:=0 | 



S104 — | VAL1D_FLAC:=0 | 




S110 i <^VALID_PLA(H7 

| validJflag:°i 1 J]yes s111 

I YES 



S112-— { invaIid_countfc-l | 



I I i ^-S 3 0 




(10) 



#Fjfj 2001-308955 



[02] 



Arbitration symbol 


Character 


rd<0 | rd>0 


QUIET 




000000 0000 


PREAMBLE 


D10.2 


010101 0101 


R.1DLE 

S_TPBIAS_DISABLE 


K. 28. 5 


001111 1010 


110000 0101 


S_IDLB 

P_TPBIAS_DISABLB 


K. 28. 1 


001111 1001 


110000 0110 


REQUEST 
GRANT 


K.28.6 


001111 0110 


110000 1001 


PARENT-NOTIFY 


K.30.7 


011110 1000 


100001 0111 


DATA_PREF]X 


K.27.7 


110110 1000 


001001 0111 


CHILD. NOTIFY 
IDENT-DONE 


K.29.7 


1011 10 1000 


010001 0111 


DATA_END 


K.23.7 


111010 1000 


000101 0111 


SPEBD200 
NEXT_SPBED 


K.26.2 


001111 0101 


110000 1010 


SPEED400 
END-SPEED 


K. 28. 3 


001111 0011 


110000 1100 


BUS-RBSET 
SYNC_CHARACTER 


K.28.7 


001111 1000 


SUSPEND 


K. 28. 0 


001111 0100 


110000 1011 


DISABLEJJOTIFY 


K.28.4 


001111 0010 


110000 1101 



iUUt 



403 



-10- 



(12) 



mm 2001-308955 



I LW- 607 

y\ / » 1 \ 

601 |802| | V 803 




(5D int. ci. 7 mm% fi i-73-h*(#%) 

H 0 4 L 29/02 H 0 4 L 13/00 3 0 1 B 

(72)SSH!# tffjll M- F^-A(##) 5B042 GA39 JJ15 JJ31 KK20 

Mm-kwmmm^mmzmi^ ^ 5K014 aaoi eaos fau 

■Y-yttS^ttrt 5K034 AA01 DD01 EE02 HH10 KK21 

(wwm mm mmoi ppog 

^m«5p°pJ ! I E^bfpJ 1 1 6 T @ 7#35# y = 5K042 AA08 CA10 DA27 EA02 GA05 

H*5fe&ttft JA01 NA01 
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» m k % ) mmnmss.^ 
mna) ¥$17^5^190(2005.5.19) 

2t PI #-!§•] #M 2001-308955 (P200 1-308955A) 
&1H] ¥j&13^11j3 2 0 (2001. 1 1.2) 
ttill#-§-] #ig 2000- 1 1 9228 (P2000-1 19228) 

mteftvf#mm 7 mi 



H 0 


4 


L 


29/08 






G 0 


6 


F 


11/00 






G 0 


6 


F 


11/30 






H 0 


4 


B 


17/00 






H 0 


4 


L 


1/00 






H 0 


4 


L 


29/02 






F I ] 












H 0 


4 


L 


13/00 


3 0 


7 Z 


G 0 


6 


F 


11/00 


3 1 


0 c 


G 0 


6 


F 


11/30 


3 2 


0 G 


H 0 


4 


B 


17/00 




R 


H 0 


4 


L 


1/00 




C 


HO 


4 


L 


13/00 


3 0 


1 B 



[fttilP] 16^7^ 5 0 (2004. 7. 5) 

[«ffiIE 1 ] 

[*b jE#**jg4 ] wmm 

[ W fr if * © 15 H 1 

1 ] 

m ± * T y 7° <D ft x - * e £ & BH L , 6SSt#l4LfciSfttSt-f-^il 
tt fT I" 5 K * fT * x y 7 s i ft * 1" 5 f5 £ * jfe T- ft> o T , flu IB & & M ft * T v 7° tt It , g 

[ If # * 2 ] 

flMflMffi L#ft - KSrSft Lfc i tClilis** < ft 5 t t> % fl^M 

sat l - k ft g m u fc i # K fiffl a* * § < ft 5 ± 5 ft * * ^ * x* a ft ^ - * k k 

[ f t * 5 3 ] 

M««ft t#ft vn 3 - K&sfitssc 1 £»t * # < ft 5 1 1 fc fc, ffi^a&sa* 

2HIL#i.3-K*2otttJTS»t5fl!EKlKlt'J>S<ft5J:5 4*!?^^o*iS4R: 

ft o # ^ k e s n ^ « * l t a ft -r r i ft # fc -r 5 tt * m 2 c te * <d e 3* * 
[ 1 1 * * 4 ] 

1 #M7 r -r ^ftffl v^T^^iRjTx-^e^ftfT 5 mrnxfex-h <o , *>o, mm 
7° © g m x - * e % ft n l , eiitz)s«4 Lfcti^tst-f-^gi^itTtse 

SUfr^fy^Uttsei^S-CfeoT, - K ©-IBS 



(2) 
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[ » * m 5 1 

I EEE 1 3 9 4 - 1 3 9 5i£*«LLfcx-*ei££fT?fcMftT*fc<?, S * * © I 

DLE3-Ki«fl*oiDLE3-Ki#*65iit)l:, B «« © I d l E = - F 

&u«fg#K© i dle3 - Kasg«isfttjtffi#«#iS3SflrL#5ffli©3 - k * »* s j: 

[ ft * II 6 ] 

- K X h ft tf , Si|*as*Bj5S^fci:S*i-ri:*«Fati-5fl»*«44fefi5j::|S«©e 
[ ft * « 7 ] 

ea&s##»£ tfc t Eft Lfet^ta, mmmmm&x r y ^^»ffts r. t 

i:i-5ll»*3J[ia»fc6©v^i"ixi»loK:E«oeaS*ft. 
[«#*«] 

1 o ic 15 * © fH 31 * ife . 
[ t» # S 9 ] 

Sii^M £ ft fc £ JLft L itUeKM^xy^-M-fSri^iSii: 
1 0 ] 

mn-t z&mmnxr ?7 1 *g v. wmtemmfTx 1 ? * ^ ? ? * mmzm&z 

Ltci§&^ ft, -t © B#M^1CJS CTitufBSflM* x y 7 £ fc lifuffiPMM* x y ^ 

l it * « i i ] 

*fj ie {g s * fr * t 1 y ^ x m m m # « £ l fc t a * l f- b# m m m ia m m * n * t v 
MEiHi**£*xy:/^»fT*5::fcfcW*k1-5lll#J|[8a»& i o <d ^ -f ft i o hub 

[ I f * « 1 2 ] 

iu ta a « & m * t y -? x m m m «■ & * £ l tz t jl # l /c b$ hi* ^\ m ta a s e si * x y 
ff l , — * , tfr ta a ft s * *r v -f * m *& l t e> 0f a# # g ^ l ^ ^ -e h & m & k it 



